| mmunization in adolescents

Marc H. Lebel, md., FRCPC
Division of Infectious Diseases, Department of Pediatrics,

Hopital Sainte-Justine, Montréal



Introduction

In recent years, there has been many modifications to the vaccinaion schedule. For the
adoescant, the schedule has been modified in many countries to include universa
immunization agang hepatitis B and vaicdla Because of the problems of vacdne-
rdaed cases of poliomyditis many countries have discontinued usng the live ord

iomyditis vaccine (OPV) and ae now recommending the use of the enhanced
Inactivated poliomyditis vaccine (IPV). Hepatitis A vacdne has become avalable for
travdlers and other individuds at risk of contracting hepditis A. In the near future, it is
probable that acdlular pertusss vaccine will be recommended in adolescents to gan a
better control on pertussisin countries where the disease is endemic.

It is a better knowledge of the epidemiology of vaccine-preventeble infectious diseases
and the desire not only to control but eradicate some infections, that impes public hedth
and infectious diseases authorities to publish new recommendations for immunization of
children and adolescents as well. There are newer formulaions of vaccines which have
faver dde dffects or improved dinicd efficacy that will replace older vaccines.
Therefore, one must find the gopropriate place for these vaccines in an dready complex
immunization schedule.

Table 1 shows the different vaccination schedules for North America, WHO and Europe.
Each of the immunization cdendars is adgpted according to loca epidemiology of various
infectious diseases.  However, vaccindion schedules can be adapted to individud
cdrcumdances. Table 2 shows the mgor differences between the immunization schedules
of the different provinces and territories of Canada One must dso note that dl vaccines
are not avaladle in dl countries and that the recommendations of use may vary from one
country to the other. In the following atice we will discuss the modifications to the
immunization schedules, the newer vacdnes which have become avaldble and the
vaccines which may become avalable soon.  The 5™ Edition of the Canadian
Immunization Guide will be published in 1998, and should incorporate many more
changes to the immunization schedule. However, schedules may 4ill vary according to
each province and territory.

Immunization in adolescents

Many American gudies report that only 10 to 30% of adolescents coming from a low
income family are up to date in thelr vaccination. Adolescents are a group which has few
contacts with the medicd sysem. Approximatdy 30% of American children from 10 to
18 years of age do not have any contact with a physician in any one year period. Only a
amadl proportion (< 10%) of medicd vidts concern prevention.

In Canada, the nationd estimates of vaccination coverage (5 doses of DPT, 4 palio, 2

meedes, 1 mumps and rubdla and 1 dose for Haemophilus influenzae type b) for seven

year old children in 1997 were: diphteria (78.7%), pertusss (74.9%), tetanus (76.8%),

polio (85.1%), meades — 2 doses (55.9%), mumps (96.7%), rubdla (97.2%) and H.

Influenzae type b (86.2%). If we take less drict criteria such as 4 doses of DPT, 3 doses

gfo polgigo/md 1 dose of MMR, the percentages of adequate immunizetion rates range from
to 0.

Every contact with an adolescent or pre-adolescant is a privileged time to evduate thar
hedth datus to discuss prevention issues, and to evduate thar immunization gatus. he
vaccindion schedule for an unvaccinated adolescent is shown in Table 3. The acceptable
proof of immunity indg meedes mumps and rubdla (according to  US
recommendations of 1998) is shown in Table 5. There are discrepancies between the



Ameican ad Canadian recommendetions.  In Canada, dl individuads born before 1970
ae conddered immune to meades mumps and rubdla, wheress in the US dl individuds
born before 1957 ae conddered immune.  The immunization of an adolescent is
congdered adequate if he has recaved 4 doses of diphteria tetanus and poliomyditis
vaccines and a least two doses agangt meades and one dose againg rubdla and mumps.
Depending on the country, the immunization sthedule can dso indude vaccination
agang hepditis B and varicdla

Vaccinesagaing diphteria, pertusssand tetanus

The DPT vaccine is not recommended for adolescent because of a higher incidence of
adverse events associated with the use of the pertusss component. Td is therefore
recommended in children older than 7 years of age.  This vacdine contains less diphteria
and tetanus anatoxins and has a lower Incidence of Sde effects It is important to verify
tha children and adolescents have an adequate immunization agang tetanus and
diphteria and that they ae given ther booster dose a 14-16 yeas of age The
immunization schedule for tetanus prophylaxis after sudaining a lacerdion or puncture
wound isshown in Table 4.

Acdlular vactine agang pertusss has been avalable in Jgoan snce 1981, and has been
recommended in the United States since 1992. In Canada, acdlular pertusss vaccines are
now recommended for initid vaccination and booster doses and are preferred over the old
(cellulg? vaccine.  However, these vaccines are not gpproved for use in children over 7
years of age. Acdlular vaccines contain from two to five antigens of Bordetella pertussis
and have the mgor advantage of causng much fewer sSde effects than the older whole
cdl petusss vacane (which conds of killed B. pertussis). World-wide, there are more
than 10 different acdlular pertusss vaccines avalable which differ from each other by
the antigens induded in the vaccne.  Even if we do not know which antigen component
of the B. pertussis induces a durable protection agang the disease, the effi of the
acdlular pertusss vaccines appears to be equivdent if not better than that of the older
vacanes.

Because adolescents and school-age children represent an important  reservoir of B.
pertussis, the disease could be better controlled by vaccinating these individuas.  There is
a loss of immunity with time after vacdnation agang petusss Studies have shown that
10 ?/ears after vaccination, only 25% of subjects gill have detectable serum antibodies. In
adolescents and adults, some sudies have shown that the acdlular pertusss vaccines are
safe and immu ic. To bresk the tranamisson of petusss to young children, it is
possble tha in the future that the dPal (diphteria, acdlular pertusss, tetenus) vaccine
would be recommended every 10 years (or & least one dose a adolescence). This
approach has not yet been approved or recommended.

Vaccine against meases

Meades is one of the vaccine-preventable diseeses which is very contagious and
responsble for 1,4 million desths per year (WHO), which is three degths per minute
world-wide. Since 1984, there has been an increase in the number of cases in North
America with epidemics in 1989 and 1995 in Canada. During the 1989 epidemic in
Quebec, a study conducted at Sainte-Jugine Hospita in Montred demondrated that out
of the 484 cases of meades seen, 15% were infants less than 12 months old, 31% less
than 2 years old, while 37% were over 10 years of age. Approximately one third of the
cases were not immunized, whereas 67% of adolescents older than 10 years of age had a
proof of confirmed vaccinaion and 22% sad they had been vaccinaied. Following these
epidemics, many questions about the efficacy of the vaccine were raised.  Approximatey
95% of children immunized between the ages of 12 and 15 months develop antibodies



following vaccnation. Epidemics can occur because of the presence of the 5% of non
responders to the vaccine as wdl as the pool of non immunized individuds. When non

nders are re-immunized, more than 90% of thee individuds will produce
antibodies.  On the other hand, 3 to 5% of individuds lose their antibodies over a 10 to 15
year period after immunization.

A two-dose immunization sthedule will dlow a second chance to vaccinate those who
had not been previoudy vaccinated and confer protection for the mgority of those with a
primary veccne falure resulting in a net increese in the globa jon of the
population which is immune to the disseser More than 99% of individuds who have
recaived two doses of meedes vaccine will have protective antibodies.  The optima
timing for the booster dose of MMR has not been evaduated in a prospective, controlled
trid. Some countries will recommend the second dose & 18 months, others & 4 to 6
years of age, and others dill a 11 to 12 years of age. In Canada, there are differences
between the provinces and territories (Table 2).

It is important to remember that the use of blood products may decresse the immune
resppone to meedes and MMR vaccine.  Therefore one mudt respect the minimum
intervas between the adminidration of these products and meades vaccination (Table 6)
to ensure an adequiate immune response.

In 1996, there were new recommendations concerning egg dlergy and MMR veccine
Egg dlergy (even the amphyladlc type) is no Iar:ga condgdered a contrarindication to
MMR vaccine.  Skin tests are no longer recommended and egg containing vaccines can
be adminigered to these individuds. However, vaccination should be peformed in an
adequate setting where an anaphylactic reaction can be treated and patients should be kept
under obsarvaion for @ minimum of 30 minutes &ter immunizetion. Meedes and MMR
vaccines are contra-indicated in individuds who have had an angphylactic reection to
these vaccinesin the pagt.

Vaccines againg rubela and mumps

Despite the introduction of these vaccines more than 20 years ago, episodic cases of
rubdla and mumps 4ill occur.  Rubdla is generdly a benign iliness that often is nat
recognized. The mgor complication of this diseese is the congenitd rubdla syndrome.
When evduating an adolescent girl, it is imperdive to assess her immunization daus and
vaccnate her if nesded. It is dso important to immunize women who are post-partum or
pogt-abortion and found to be non immune to rubdla MMR veccine is the preferred
vaccine because many women who are not immune to rubdla are dso not immune to
meades  Also the recommended time intervd after which a woman can become pregnant
e;‘]terursu)bella vaccine has been decreased to one month in Canada (but is ill 3 months in
the .

Vaccinesagainst poliomyelitis

With the introduction of the killed polio vacdne (IPV) in 1955 and live polio vaccine in
1962 (OPV), poliomyelitis has dlsaﬁpeered from the Americes. No cases of wild drain
poliomyelitis has been reported in the US from more than 10 years and the last reported
case in the American continent was reported in Peru in 1991. In developed countries, the
mgority and often dl cases of poliomyditis are secondary to immunizetion. Mogt cases
of vaccne-associated poliomyditis occur after the firs dose of the vaccine. The risk to
deveop a pardytic poliomyditis in children after the firgt dose of OPV is esimated D be
1/2.4 million doses and 1/1.9 million doses in the contacts.



Live polio vacdne has the advantage to induce a loca immunity and has a long duration
of protection. However, an enhanced killed polio vaccine has become avalable in recent
yeas This vaccine confers a good immunity but necesstates booster doses every 10
yeas (induding one & 14-16 yeas of age). In non immunized adolescents it is
preferable to use IPV, because the risk of deveoping a vaccine associated pardytic
poliomyditis is increesed in this age group and in adults. Because the mgority of cases
of poliomyditis ae now asodated with the vaccing dl  provinces recommend
immunizetion with IPV. In the United States, there are three recommended immunization
schedules for polio: 2 doses of 1PV followed by 2 doses of OPV, 4 doses of OPV or 4
doses of IPV. The mixed immunization schedule (2 doses of IPV followed by 2 doses of
IPV) would have the theoretica advantage of preventing over hdf of vaccine-associated
poliomyditis while keeping the advantages of OPV (intesind immunity and group
immunity). In Canada, only 1PV is recommended for immunization againg poliomyditis

Vaccinesagainst hepatitisB

Degpite the introduction of vaccndion program agang hepditis B for high risk grouES
during the 1980's the incidence of the diseese has continued to increese Among
individuds a risk, there are the infants born of a HBSAg pogtive mother and the 15 to 35
year-old age group. Hepditis B virus is tranamitted by exposure to blood and biologic
fluids. Unprotected sexud contacts (homosexud and heterosexud) and intravenous drug
abuse ae the most frequent modes of acquidtion among adolescents.  Much less
frequently, the infection can be tranamitted by close contact with infected biologic fluids

To gan better control of hepditis B virus infections, public hedth and infectious diseese
authorities have recommended univers immunization againg hepditis B.  Depending on
the country, vaccination programs have been esablished either in the neonata period or
in pre-adolescence (before the individud develops high-risk behavior). Idedly, dl pre
adolescent and al adolescents should be immunized.  In Quebec province, dl adolescents
less than 18 years of age can be vaccinated free of charge upon request; the presence of a
risk factor is not necessary. For adolescents with high risk behavior it might be preferable
to peform hepditis B srology before immunization. Table 7 shows the different groups
at risk who can obtain the hepetitis B vaccine free of charge in Quebec province,

If programs of universd vaccindion are not avalable or ae not extengve, the adolescent
with the following risk factors should be immunized fird: mde homosexud contacts,
antecedats of sexudly trangmitted diseese, intravenous drug abuser, proditution and
dregt youth. The vaccination schedule congst of three doses (Table 8). In Quebec
province, the hepatitis B vaccination program indudes dl children in 4" grade, the high
risk groups mentioned previoudy, and dl infants born to a HBSAg postive mother.
Three provinces have a universd infant vaccination program.  All provinces except
Manitoba have a school immunization program, but the moddities of adminidration may
vary according to the province (Table 2).

The vaccine agang hepatitis B has shown protective efficacy for a leest 9 years dfter
immunization. A boogter dose is not recommended as the individuas who have had a fdl
of therr anti-HbsAg antibodies beow 10 miU/mL after 6 to 10 years reman protected
when_ex to hepaitis B. The two currently available vacciné are(Recombivax-HB®
(Merk Frot 8ﬂdEﬂg€fiX—B®.

Vaccinesagaing influenza

Vacandion agang influenza is frequently forgotten in iarics and adolescent
medicine. Candidates for vaccination indude those a risk to develop a severe infection.



This group would indude paients with chronic cardiac or pulmonary diseese (including
cydic fibrods and savere ashma), those with chronic diseases such as digbetes and other
metabolic disorders, cancer patients, immunodeficient patients (induding HIV), those
with chronic rend diseese or hemoglobinopathy, and those on long term aspirin. The
vaccine condds of inactivated viruses and has an eﬁimaedm of 70-90% agang
influenza types A and B. Whale virus vaccine is not recom in children less than
13 years of age (Table 9). For this age fgroup, the split vaccine has fewer dde effects.
Influenza vaccine should be given annudly a fal time

Influenza and other respiratory viruses have been associated with exacerbations of ashma
both in children and adults. Some physcians have expressed concerns tha the influenza
vaccine may precipitate an acute exacerbation of asthma or execerbae the underlying
pumonary dysfunction. However, multiple sudies have demondrated that there are no
asocidions between influenza vaccine and  pulmonary  deterioration. One mug
remember that the vaccne is adminigered & a time when many respiraiory virus may
caue pulmonary deterioration. Other dudies have shown that the vaccine could be
adminidered safdy to aghmatic patients who ae taking inhded or sydemic
corticosteroids.

A live vacdne adminigered intranasdly is currently being teted and has had interesing
diminary results This vacdne is very immunogenic after only one dose and induces
hlocd and sygemic immunity.

Vaccinesagaingt hepatitisA

Hepatitis A is a rdativey benign diseese in children. Only 10% of infected children are

mptomatic whereas 70-75% of adults become icteric. 10 to 15% of cases are acquired
through travel in endemic areas whereas for 50% of patients no known risk factors are
identified. The mogt important risk factor is contact with a case of hepditis A.

Two hepaiitis A vacdines are available in Canada Hawrix® and Vaqta® (Table 10).  After
vacandion with the Hawrix® vaccine, more than 95% of vaccinees develop protective
antibody titres againg hepatitis A(> 20 mlU/mL). The duration of protection is & lesst 3
years and probably at leest 10 years. For adults, vaccination condst of an initid dose of
1440 U followed 6 to 12 months later by a second dose (1440 or 720 U?. For children
and adolescents, the veccination condst of an initid dose of 720 U followed 6 to 12
months later by a second dose of 720 U.

After immunization with the Vagted® vaccing from 97 to 100% of children and
adolescents have protective antibody titres one month after a dose of 25 U. More than
95% of adults (° 18 years) had a seroconverson in the 4 weeks fallowing immunization
with a dose of 50 U. After a booster dose, the seroconversion and clinica protection rates
were 100%. For children and adolescents, the immunization congst of an initial dose of
25 U followed 6 months later by a second dose of 720 U. For adults, vaccingion consst
of aninitid dose of 50 U followed months later by a second dose of 50 U.

The two vaccines are based on different drains of hepatitis A viruses and ther units are
not comparable It is recommended to complete the immunization usng the same the
veccine given for the firdt dose.  However, one study has shown that individuds who
received the firs dose with Havrix® developed protective antibodies after a booster with
Vagta® in 100% of cases.

Candidates for hepatitis A immunization incdude the communities or groups where
hepatitis A is endemic and epidemics are recurrent, long term travdler to an endemic



areq, frequent traveler to an endemic area (if the departure is imminent, adminiser ao
the immunoglobulins), hemophiliac A and B, and ds0 the employees and resdents of
inditutions  for mentdly defident pasons and pdients with chronic liver diseeses
Candidates with a moderae priority to recelve the vaccine ae those with an increased
exposure to the dissase drug abusars, prisoners and mae homosexuds. The exact
duration of long term protection of these two vaccines is unknown, but probably very
long. Presently, hepatitis A vaccines are not recommended for contacts of subjects with
acute hepditis A.

Vaccine againgt varicella

In the United States, it is edimaed that there are goproximatedy 4 million cases of
varicdla per year with 6500 hogpitdizations. Adolescents of 13 years and older are at
increesed risk of complications. The varicdla vaccine (Vaivax™) has been gpproved in
the US in March 1995, but has been usad in Japan and Korea for universa immunization
for more than 20 years This vacdne is not yet avaladle in Canada, but should be
licensed here in 1999. 1t is a live attenuated vaccine that is administered subcutaneoudy.
The vaccine should be kept frozen until adminigered.  The immune regponse to t
vaccine varies according to age.  In children aged from 1 to 12 years, more than 97%
develop antibodies after one dose.  In adolescents from 13 to 17 years of age, the immune
reponse is smdler with 79% of individuds deveoping antibodies after one dose
However, the response rae reeches 94% dfter two doses. Six to eght years dfter
vaccingtion, 95% of individuds have persding anttibodies but pleese note that these
dudies have been conducted in countries where wild drain of the varicdla virus was dill
present to act as a natural boogter.

In children, the vaccine offers a protection of more than 70% after a familid contact of
vaicdla and 90% of severe cases are prevented. In generd, vaccine falure result in mild
dissese.  In vaccnaed individuds, the yearly incdence of vaicdla is less than 1%
compared to 8% in non immunized individuas This yearly incdence of varicdla among
vaccinees remains dable for the firg ten years after vaccination. Zogter cases have been
described in immunized children and ajo?/@cerns. but the incidence is Imilar to the one
after naturd dseese.

Approximately 25% of immunized subjects will develop erythema and tendemess a the
inection dte.  Other adverse events are infrequent, but 5% of children and adolescents
will devdop a generdized maculopgpular or vescular skin rash (but with fewer than 10
lesons) in the month following vaccination.  Trangmisson of the vaccine dran from a
hedthy individud to another has not been demondrated. In the US, universal vaccination
of children and adolescents is recommended. The schedule is one dose of vaccine in
children aged from 1 to 12 years and two doses & one month interva for adolescents of
13 years of age and older. Adolescents who are non immune to the disease and leukemics
§after gge end of their chemotherapy) represent the groups who would benefit the most
rom the vaccine

Public hedth authorities will have to evauate the cod/bendfit ratio of empiric vaccinaion
of adolescents with no higory of vaicdla versus doing a serologic evdudion of dl
individuds with no higory of the dissese. One study attempted to evaduate this using
theoreticd daa suggested tha empiric vacandion is cod-effective for school-age
children with no hisory of varicdla but would not be cogt effective for adolescents as
this group has more chances of having had the diseese previoudy. Canadian and
provincid policy on the use of vaicdla vaccdne has not yat been findized A
qugdrivgidem vaccine (MMR-V: mumps, meades rubdla and vaicdld) is bang presently
eva uated.



Precautions and contra-indications to vaccination

There are specific contrarindications and precautions when adminigering vaccnes to
children and adolescents (Table 11). One of the most frequent adverse events of
adolescent  immunization is hypervertiletion crids sometimes complicated by trangent
loss of constiousness It is veay important to edablish a favourable dimate for
vaccinaion of adolescents, and to take the time to answer thelr questions and reassure
them about the benefits and Sde effects of vaccines.

Conclugons

The fidd of immunizaion is in condant evolution. An increesng number of diseases
could be prevented, but this will make the immunization schedule more complex and will
increase the risks of adverse events.  Prevention is gill the best approach to adolescent
hedth. It is essantid not to forget to indude vaccination evauation in our contacts with
them.
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It isvery important to establish a favourable climate for vaccination of adolescents

It isimportant to take timeto answer
guestion and reassur e adolescents.

To gain better control
authorities have
recommended universal immunization against hepatitis B.

Every contact with an adolescent or pre-adolescentisa privileged timeto evaluate their
health status and their immunization status.

Table 1. Immunization schedules: North America, WHO and Europe

(See legend p30)
AGE QUEBEC UNITED STATES WHO? EUROPE
< 1 month BCG, OPV (BCG)
6 weeks DTP-OPV
2 months DTaP-Hib-1PV DTP-Hib, polic? DTP-Hib, pdlio
Or DTaP-Hib, polic?
Hepetitis B (0-2 mo)
10 weeks DTP-OPV
14 weeks DTP-OPV
4 months DTaP-Hib-1PV DTP-Hib, polic? DTP-Hib, pdlio
Or DTaP-Hib, polic?
HepatitisB

(2nd dos=: 1-4 mo)



6 months DTaP-Hib-1PV DTP-Hib, polic? DTP-Hib, palio
Or DTaP-Hib, polic?
Hepdtitis B
3rd dose: 6-18 mo)
9 months Meades
12 months MMR
12 to 15 months MMR MMR or MR
Hib
12to 18 months Vaicdla (1 dose)
15 to 18 months DTP, polic? DTP-Hib, palio
Or DTaP, polic?
18 months DTaP-Hib-1PV
MMR
Avant 6 years (BCG)*
4 t0 6 years DTaP-IPV DTP, polic? DTP, polio
Or DTaP, polic?
and MMR®
10years Hepditis B
(3dos=s)
11to 12 years MMR* MMR or MR
Hepatitis B (BCG)*
Td®
Varicdla(1 dose)’
14 416 years Td-1PV® Td® Td (IPV)°
Vaicdla (2 doses)
Each 10 years TPV Td
Footnote: Table 1

Abbrevigions BCG: antituberculous vaccing, DTP; diphteria, tetanus, pertusss, DTaP
diphteria, tetanus, acdlular pertussis, Td : tetanus, diphteria; Hib: Haemophilus
influenzae type b vaccine polio: ora polio vaccine (OPV) or inactivated polio vaccine
(IPV); MR: vaccine againg mesdes and rubdla; MMR: vaccine againg mumps, mesdes
and rubdla

1: EP schedule WHO Expended Program on Immunization

2. Polio: OPV (ord palio live vaccine) or IPV (inactivated polio vaccine); the third dose
of polio can be adminigtered between 6 and 18 months

3: the second dose of MMR is recommended routindy a 4-6 years of age but may be
adminigtered during any vist provided a least one month has dapsed snce the firs dose.
Those who have not previoudy received the second dose should complete the schedue
no later than the 11- to 12-year vist

4: if asecond dose was not administered previoudy

5: aboogter shot of palio vaccineisindicated only for those vaccinated with 1PV

6: the booster dose of diphteria and tetanus can be administered at 14- 16 yearsof age or
a 11-12 years a the sametimeasMMR




7. varicdlavaccne: susceptible children may recaive varicdlavaccine a any vidt after
thefirg birthday, and those who lack ardiable higtory of chickenpox should be
immunized during the 11- to 12-year-old visit (one dose of vaccine).  For susceptible
adolescent 3 13 years of age: 2 doses adminigtered at 4-8 weeksintervd

8: vaccine againg hepatitis B: if not administered previoudy

Table 2. Immunization schedules: differences between provinces

Provinceterritoire Ageat Second dose of MMR School grade of Hepatitis B
vaccination
Alberta 4-6 years 5
British Colombia 18 months 6
Prince Edward Idand 4-6 years 3*
Manitoba 5years none
New Brunswick 18 months 4*
Nova Scotia 4-6 years 4
Newfoundland 18 months 4
Northwest Territories 18 months 4*
Ontario 4-6 years 7
Quebec 18 months 4
Saskatchewan 18 months 6
(MR vaccine)
Y ukon 18 months 4

* Thereisaso aprogram for infants vaccination.

Table 3. Immunization schedule for children > 7 years of age,
or non immunized adolescents.

I mmunization schedule Vaccines
Hra vigt Td IPV MMR
2 months after firg vist Td 1PV
12 months after second vist Td 1PV
Boogter every 10 years Td IPV1
Footnote: Table 3

Abbreviaion of vaccines Td : tetanus, diphteria MMR: vaccine mumps, meedes and
rubdla; IPV: inactivated polio vaccine. Vaccine againg meedes and mumps should be
adminigtered to dl adolescents who are non immune to mumps and meedes. Vacdne
agang rubdla should be adminigtered to dl femde adolescents who are non immune to
rubdla. Preferably, the vaccines should be administered as MMR vaccine.



Immunization againg hepdtitis B (3 doses) is performed in fourth grade (3 to 7 according
to province) of primary schooal.

1. Booger of IPV recommended every 10 yearsin some provincesif patient was
previoudy immunized with IPV

Table 4. Antitetanic prophylaxis for wounds and cuts

Prior vaccination against Clean minor wound Other wounds
Tetanus (number of doses)
Td TIG Td TIG
Unknown or lessthan 3 doses Yest No Yest No
Three doses or more No? No No3 No
Footnote: Table 4

Abbreviaions Td: tetanus, diphtherig, TIG: tetanus hyperimmune globulins
1. Continue vaccination (if incomplete).

2. Yes if thelast dose was given more than 10 years ago.

3. Yes if thelast dose was given more than 5 years ago

Table 5. Acceptable presumptive evidence of immunity to meases,
rubella and mumps*.

VVaccin Routine Students at post-high school
educational ingitutions
M easles (1) documentation of adequate (1) documentation adminigtration o
vaccination': 2 doses of live meades vaccine, of

- pre-schoolaged children and

(2) ldboratory evidence of

adultsnot at high risk: 1 dose immunity, or

- schod-aged children (gradesK-  (3) born before 1957 or,

12): 2 dose=?, or (4) documentation of phydcian-
(2) laboratory evidence of diagnozed meades

immunity, or

(3) born before 1957 or,

(4) documentetion of physcian-

diagnozed meedes



Rubella (1) documentation adminigrationof (1) documentation administration o

one dose of live rubdlavirus one dose of live rubdlavirus
vacanet, or vacanet, or

(2) laboratory evidence of (2) ldboratory evidence of
immunity, or immunity, or

(3) born before 1957 (except women (3) born before 1957 (except wor
of childbearing age who could of childbearing age who could

become pregnant?) become pregnant?)

Mumps (1) documented adminigtration of (1) documented adminigration of
one dose of live mumps virus one dose of live mumps virus
vacanet, or vacainet, or
(2) laboratory evidence of (2) laboratory evidence of
immunity, or immunity, or
(3) born before 1957, or (3) born before 1957, or
(4) documentation of physcian- (4) documentation of physcian-
diagnozed mumps diagnozed mumps
Footnote: Table 5

1: Thefirgt dose should be administered on or &fter the first birthday; the second dose of
meed es-containing vacaine should be administered no earlier than one month (i.e,
minimum of 28 days) after thefirs dose. Combined mumps-meedes-rubdla (MMR)
vaccine generdly should be used whenever any of its components vaccinesis indicated.
2: Timing may vary according to province requirements.

3. Women of childbearing age are adolescents girls and premenopausal women. Birth
before 1957 is not an acceptable evidence of rubdlaimmunity for women who could
become pregnant.

* According to U.S. recommandations of 1998; in Canadh, individuas born before 1970
are conddered immune to meades, mumps and rubela (except for women of

childbearing age for rubela

Table 6. Recommended intervals between administration of blood
products and vaccination with live meades virus.

Product Indication Dose Interval (months)
Immunoglobulins Prophylaxis agang 0,02 mL/kg 3
hepatitis A 0,06 mL/kg 3
Prophylaxis againgt 0,25 mL/kg 5

meedes 0,5mL/kg 6



Intravenous

immunoglobulins

Hypeimmune
Immunoglobulins againgt
Hepatitis B (HBIG)
Hypeimmune
Immunoglobulins agang
Rabies (HRIG)
Hypeimmune
Immunoglobulins againgt
tetanus (TIG)
Hyperimmune
Immunoglobulins againg
Chickenpox (VZIG)
Blood transfusion

Immune ddfiat

Idiopathic
thrombocytopenic purpura
(ITP)

Kawasski syndrome

Prophylaxis agangt
respiratory syncytid virus
infections

Prophylaxis agang
hepetitis B

Prophylaxis againg rabies

Prophylaxis agang
tetanus

Prophylaxis agangt
chickenpox

Woashed red blood cdlls
Whole blood
Packed red blood cells

Plasmaand platdets

160 mg/kg
320 mg/kg
640 mg/kg

400 mg/kg
1000 mg/kg

2 gkg

750 mgkg

0,06 mL/kg

201U/kg

250U

125 U/10Kg

10mL/kg
10mL/kg
10mL/kg

10mL/kg

Table 7. Groups of individuals who can get hepatitis B vaccine free of

charge in Quebec province.

A. Contacts of infected individuals

Contact of carrier or acute case of hepdtitis B

Contact of chronic carrier or someone living in the same household




Infant of infected mother
Infant of HBSAQ positive mother (acute infection of chronic carrier)

Familiesat high risk, without a known infected individual

Country where hepaiitis B is endemic

All children born after January 1% 1995 for whom at least one of his parents was
born in an endemic country (Carrbodia, China, Hong-Kong, Indonesia, Laos,
Maaysa, Mongalia, Philippines, Sngapour, Tawan, Vienam)

Families a high risk
Child of afamily with no known chronic carrier, but where there are high risk
habits such as progtitution or 1V drug abuse

High risk individuals

Mae homosexud
Prodtitution
[\VVDU (intravenous drug users)

Youth priority

Adolescent without known risk factors who request vaccingion
Homeless, dreet youth (< 25 yeary

Y outh in custody or under Children’s Aid Society

STD or multiple sexud partners (£ 25 years)

Othe's

Down's syndrome or mentd deficiency

Everyone with Down's syndrome. Every child (< 10 years) with mental
Oefidency who

is susceptible to come in daily contact with chronic carriers of heptitis B.

Accidentd needle stick
Everyone who has accidenta needle stick exposure to blood in the community.

Sexud aggresson victim




Table 8. Immunization schedule against hepatitis B*

Type of patients Recombivax-HB* Engerix-B*
Dose (ig) (mL) Dose (ig) (mL)
Infants of HBSAQ positive mothers 50 05 10,0
Children =<10 years 25 0,25 10,0
Children and adolescents of 11-19 50 05 10,0
years
Adults >= 20 years 10,0 1,0 20,0
Didysed or immunocompromised 40,0 10 40,0
patients
Footnote: Table 8

* Immunization schedule cong st of 3 doses administered & time 0, 1 and 6 months.

Vaccines are adminigered intramuscularly.

Presentation of Recombivax HB: 5 ng/0.5mL, 10 ny/1.0 mL, 40 ng/2.0mL, 3

mL vid (10ng/mlL)

Presentation of Engerix-B: 10 ng/0.5 mL, 20 /L0 mL, 10 mL vid (20
ng/ml)

Table 9. Immunization schedule against influenza.
Agegroup Type of vaccine Dose Number of doses
6 to 35 months Solit virus vacdne 0,25 mL lor22

3to 8 months Solit virus vacdne 05mL lor 2

9to 12 years Solit virus vacdne 05mL 1

>= 13 years Whole or split virus 05mL 1

vacane
Booster Yealy

1: Two doses a 4 weeksinterva are recommended for children lessthan 9 years of age,
who are recalving the vacaine for the fird time,



Table 10. Immunization schedules against hepatitis A.

Vagta® (25 U/0,5 mL and 50 U/mL)?

Agegroup Dose (Units) Dose (mL) Number of doses
(interval in months
210 17 years 25 0,5 2(0,6)
> 18 years 50 1,0 2(0,6)

Havrix® (720 U/0,5 mL and 1440 U/mL )

Agegroup Dose (Units) Dose (mL) Number of doses
(interval in months
1to 18 years 720 0,5 2(0,6-12)
> 19 years 1440 1,0 2(0,6-12)
(720 or 1440 for the 2nd
dose)

1. Theunitsof thetwo vaccines are not comparable.

Table 11. Contra-indications and precautions to vaccination.
Contra-indications if anaphylactic reaction

Egos influenza, ydlow fever
Neomydn: DTP-poalio, DTP-palio-Hib, MMR, meedes, rubdla OPV, IPV
Polimyxin B: DTP-palio, DTP-palio-Hib, Td-palio, rubdla, OPV, IPV
Streptomyain: Td-polio, meades, OPV, IPV
Thimerosal: DTP, DTP-Hib, Td, influenza
Aluminium phogphate DTP, DTP-Hib, DTP-palio, DTP-palio-Hib, Td-polio,
Td

Contra-indications
BCG: not to be adminigered to a patient with immune deficiency

DTP: age> 7 years, Guillain-Barré syndrome or brachia neuritis at prior vaccination
Td: Guillan-Barré syndrome or brachia neuritis & prior vaccination
MMR: do not administer to a patient with underlying immune deficiency?
OPV': do not adminigter to a patient with underlying immune deficiency or if
thereisafamilid contact with a patient with immune defidency
Vaicdla do not adminiger to a patient with underlying immune deficiency

Contra-indication in pregnancy
Mumps, meedes, rubdlla ord typhoid, varicdla

Contra-indicaion in pregnancy except if expodgtion isinevitable
OPV, ydlow fever, plague, rabies (pre-expodtion)




Precautions
DTP: progressive neurologica disease
Td:  Arthus phenomenon
. MMR: if patient has received blood products, thereisaminimum interva of time
between adminigration of these products and vaccingion for meedes (Table 6)

Abbreviaions BCG: antituberculous vaccing DTP di Bhteria, pertusss, tetanus, Td:
tetanus, diphteria; Hib: Haemophilus influenzae type b vaccing; OPV: live ord palio
vagglne IPV: inactivated palio vaccine MMR: vaccine againg mumps, meedes and
rubdla

1: Egg dlergy is not anymore a contra- indication to meedes or MMR vaccination. Skin
tests are not anymore performed before vaccination. However, the patients should be
observed for 30 minutes after vaccination in an gopropriate setting to treet possible
anaphylactic reactions.

2: Immunization of asymptometic HIV individud is recommended in the fird two years
of life. Afterwards, the decisonto immunize should be individudized.



